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Borexino: '""-J15



In what began as a sear<:h for a new method of
extracting the superno\J'a relic neutrino signal
without background isslJes, for close to a year
now Fermilab's John BE~acom and I have been
tossing around ideas regarding modifying the
Super-K detector.
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FIG. 2. Energy spectrlim of S,I1;.N calMtidlates. T1\le; <kXted .M(j

dash-dotted histograms are t.~ ffutlied !l\JocltgF~ f!l!@(IIn ilIaw,is-

ible muons and atOK)$pherilC J'". 'fk S(!)iJjiKJll1lmSlbogiJia'l!l1l is ume slim
of these two backgrOtlOOs. Tk d!IaJ~ I~M si1!(!)WS time s,l4m @f tine

total background and the 9()Gk, \i~ ~imilt 0{ t1l11e $~N s.ilg1li1.all.

FIG. 1. Energy spectrum at each reduction step. In the final
data set, the spallation cut and solar direction cut are applied
only in the first four bins. The numbered lines represent the
corresponding theoretical predictions from Table 1
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TABLE I. The SRN search results are presented for six theoretical models. The first cOti\l1mm ~~ uhle motlll1oo \l6e<d tJ(!)
calculate the SRN flux. The second column shows the efficiency-corrected limit on the SRN evallt ratJe at $K. '!F'lue; Ull1Ri1i<d c.mmllt i5
the flux limit set by SK, which can be compared with the theoretical predictions that are st.owm itm t~ tro.DI"tilll e(\>t1lllm1lR. 1!'1\}e fill:ltlll1
column shows the flux predictions above a threshold ofEp > 19.3 MeV. Note that the heavy metal ~~ cakwl~iIOtt $dS_ilIy

a theoretical upper bound on the SRN flux [7]. _"he ,Cc",,"' C""Cc"'"c"""'~'" --

Predicted flux
(E., > 19.3 MeV)

0.41 ve cm-2 5-1
0.20 v cm-25-1

e '.

0.39 v ecrii -2 s;:"l

<2.2 ji cm-25-1e
3.t ii e c.--2 I-I

0.43 ilecm-2s-1

Event rate limit
(90% C.L.)

<3.2 eventsfyr
<2.8 eventsfyr
<3.3 eventsfyr
<3.0 eventsfyr
<3.4 eventsfyr
<3.5 eventsfyr

Predicted flux

44 v cm-2 S-1
e

5.4 vecm~2s-1
8.3 vecm";2s~"

<54 v e cm-2 S-1

52 vecm-2s-1
11 Pecm-2s-1

SRN flux limit
(90% C.L.)

<130 vecm-2s-1
<32 v cm-ls-1e
<25 v cm-2 S-Ie

<29 ve cm-2s-1
<20 v cm-2 s-1e
<31 v cm-2 S-Ie

Theoretical model

Galaxy evolution [4]
Cosmic gas infall [5]
Cosmic chemical evolution [6]
Heavy metal abundance [7]
Constant supernova rate [4]
Large mixing angle osc. [8]
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don't want to wait for a supernova
trickle in.
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~~~~~:~thing looks 9OodJU~n the last month(s)
of SK-II put in 9 tons of GdCI3 to make sure
we really understand our backgrounds. Look
for reactor antineutrinos! ,J:

as Input. I

3) Build a small test tank (one supermodule)

with exactly the same materials as in SK. Put




